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SOLID MBDIDM AND METHOD FOR DK& STORftGE 

in «, • for use 

aLT °' P'^i^^l^ly «»A in blood samples 

and to methods which comprise the use of this solid 

15 .edxu». in particular, the invention relates to a Method 
for storage and transport of DNA on the solid .ediu»,T 
well as to methods which imrolve either (a) th« 

DNA 4n Siia on the solid inediu. (for example, DNA 
20 se^ence amplification by the poly^ase chain reaction, . 

Itoe DNA in blood samples (hereinafter referred to 
as «blood DNA«, is used for the purposes of dU^u ll 

-5 parasitic diseases such as malaria, the determination^ 
paternity, and the monitoring of other unusual c!ii 
populations in the blood as can occur in some neoplasias 
For these purposes,- term -blood DNA- is used t^ 
an sources of DNA commonly found in blood, and thus 

0 xncludes the DNA of the human patient from whom the blood 
sample was obtained, as well as the DNA in any other 
organisms circulating within his/her blood. 



35 



It is a principal object of the present invention 
to provide a solid medium and method whereby DNA 
particularly DNA in blood samples, may be conveniently 
and reliably stored, and if desired transported (for 
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example fro» a hospital or doctor's surgery to a 
pathology laboratory), i„ a form suitable for either the 
recovery of the DNA for analysis or the use of the Im l 
Slfea on the solid medium. ^ 

in the past, blood DNA has been transported as 
purified DNA, liguid blood, frozen blood or bltd d^ied 
onto paper, however, all these methods have 
^sadvantages. Transport of blood DNA as dried, purified 
DNA xs most desirable, but it requires a high sLlJ^ Tf 
technical assistance to be available at the places oT 
collection. Thus, since sucsh tecShnical assistance is 
usually not available at the collection places, whole 
blood or other crude samples are usually sent to a 
oentral facility where the DNA is purified. Transport of 
liquxd blood involves the need for sterility of 

clr^t" "^""^'^ inconvenient under some 

cxrcumstances, e.g. where the sample is a heel-prick 
talcen from an infant. The transport of liguid blool or 
frozen blood also demands temperature cont^l and t 
appropriate transport system other than the regular 
postal system. This is true even before the question of 
IZZ^^ --i^-e<^- in addition, the modem problej 
with pathogens such as the "AIDS« virus completely rule 
out the transport of any potentially infective li^id or 
frozen sample except under proper and expensive 
s\:5>ervision. 

Blood dried onto filter paper is a proven 

S!t "^^'^ procedures and it has been shown 

that DNA can be extracted and isolated from dried i^ole 

^IT * ^ -Efficient quantities for 

use in DNA analysis^ This procedure still suffers from a 
number of disadvantages, ihus, there has been no 
^liberate and rapid destruction of most pathogens, and 
there has been no deliberate inhibition of the processes 
degrading the DHA other than that caused by desiccatir 
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Siow de=.icc.ti«, or ev«, a smau d.grea cf rehydration 
™aer conditions of hi* rlatlva h»ldlty «m^urth. 
9ro«th o, ™.-d..tr.yln, -Icronora. BvJ If 

^"t^a •'"ta Of tha typ. that do not 

danatura protaxns, th«r. will h. conditions that panrit 
an^y^c-autolytlc braaMown of th. ■«» «^ 
nonan.y.ic braaXdo™ of tha DBA (i„ «uyidc-.«tolytic 
toaaXdo™ dying or da,«,ad tlssuas, althar h»«n «u. 
or p««.lt. calls, aotlvata an^yas that dagr^tH" 
c». e«pon«,t.,. Th«» is also consldarahird«f!^al 
dasorbing v«:y high »lac«lar vaight OHA fro„ papaT if 
this is r.,^. adsorption affact. IZ ^^ 

f :! T/"^ ^f««.ti;i los^ 

According to tha prasant lnv«,tion thara Is 
^<^U^ a solid »adl» for storaga of DHA, Incl^^i^ 
blood MA, Which c^risa. a solid .atrlx having^ 
compound or coi>position which protacts against 
degr^ation of ^ Incorporate, into or absorbad on th. 

Pr.f«:ably, th. solid ^trix co^prisas a solid 
s^r^ f„ «ca^la, an absorbant callulosa-basad papar 
(wa « fUt«: papar) or a ^cromash of synthatic 
plastics »aterial, with tha iai»-»™».«.., 
/«— -..-J ^ . »ui vaa ran-protecting coiqiound or 
offlWOsiUon absorbad onto tha solid sqpport 
Altamatlvaly, tha solid «trlx «y inolud.', suitable 
binder ^tartal so that the ™trix is in th. f o^ d ^ 
co^ressed tablet or pallet, with th. nKA-prot«=ti^ 
co^ocnd or oo.^osition lncorporat«l into or absorbL 
onto the tablet or pallet. »o»on>ea 

in its broadest aspect, the present invention also 
^idas a »thod for tha storage of includl^ bl^ 
D»», «Uch co.^lses applying th. DBA to a solid Jdlum 
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which comprises a solid matrix having a compound or 
composition which protects against degradation of DNA 
incorporated into or adsorbed on the matrix. 

In one embodiment of the invention, particularly 
for long term storage of purified DNA, the DNA-protecting 
compound or composition comprises uric acid, together 
with a weak base to convert the uric acid to a urate salt 
and to provide an alkaline pH between 8.0 and 9.5. 

In one particularly preferred aspect of the 
present invention, there is provided a solid medium for 
storage of blood DNA, which comprises a solid matrix 
having incorporated therein or absorbed thereon a 
composition comprising a weak base, a chelating agent and 
an anionic surfactant or detergent, and optionally uric 
add or a urate salt. 

Preferably, the coa5>o8ition lapses an alkaline 
pH, Budh as a pH of between 8.0 and 9.5, on blood that is 
added to the matrix. 

A further aspect of the present invention Is the 
long term storage of dna on the solid medium of this 
invention, by iapregnating the solid medium or encasing 
the solid mediua in a protective material, for example a 
plastics material sueih as polystyrene, ^ich can be 
subsequently removed idien access to the stored DMA is 
required. 



In practice, in the storage of Blood DNA the blood 
sa3q>le is applied as a blood spot to the solid medium of 
this aspect of the invention, where the components more 
particularly the surfactant will denature proteins and 
35 the majority of any pathogenic organisms in the sample. 
At the same time, however, the blood DNA will be 
protected from degradation factors and processes of the 



"^^^'^ Pcr/Ai;89/oa43a 



5 



10 





type described above bo that the relatively stable, and 
denatured, dried blood sample can then be transported to 
a diagnostic laboratory . There, the DMA can be 
eactracted or the DNA used in s4ta on the solid medium. 

Preferably, the composition used in this aspect of 
this invention comprises the following: 

(i) a monovalent weak base (such as "Tris", tris- 
hydroxymethyl methane, either as the free base or 
as the carbpnate) ; 

(ii) a cshelating agent (such as EDTA, ethylene diamine 
tetracetic acid); and 

(iii) an anionic detergent (sudh as SDS, sodium dodecyl 
sulphate) ; and optionally 

15 (iv) uric acid or a urate salt. 

By way of example, a particularly preferred solid 
medium according to this aspect of the invention 
comprises an absorbent cellulose-based paper such as 
20 filter paper having a minimal loading, per sq.cm. of 
paper, as follows: 



(a) EDTA: 0.5 micromols (146.1 mg of free acid) 

(b) Tris: 8 micromols (968.8 mg of free base) 
25 (c) SDS: 1 mg; and optionally 

(d) uric acid: 2 micromols (336.24 mg of acid). 

Although not vital for the short-term storage of 
DNA on the solid medium, the use of uric acid or a urate 

30 salt in accordance with this invention has been found to 
be particularly important for the long term storage of 
DNA as this component performs a number of functions. 
Firstly, it is converted into allantoin in acting as a 
"free-radical" trap that preferentially accepts free 

35 radicals, that would otherwise damage the base guanine in 
the DNA, (e.g. »•») . such free radicals are generated by 
the spontaneous oxidation of thio groups in the denatured 



WOW/m59 

PCr/AU89/00430 



10 



15 



30 



35 




serum protein, and »ay also be generated by the large 
amount of iron in bW. The uric acid also acts as a 
coiq>onent of the buffering system in that it is a weak 
acid. It also acts as an erodible surface in that it is 
sparingly soluble so that WlA-containing material dried 
onto its crystals will be released as the urate beneath 
them erodes. 

AS previously described, the composition may 
include a base, optionally a monovalent weak base, to 
cause an alkaline pH between 8.0 and 9.5 to be imposed 
upon the blood that is placed upon the matrix. This is 
to ensure the proper action of the chelating agent in 
binding divalent metals, it is also to prevent the 
action of acid nucleases that are not so dependent on 
divalent metals. The base may be a weak organic base, 
such as Tris. Alternatively, an inorganic base such as 
an alkali metal carbonate or bicarbonate, for example 
sodium, lithium or potassium carbonate or bicarbonate, 
20 may be used. 



The chelating agent is preferably a strong 
chelating agent such as EDTA, however a wide range of 
suitable strong chelating agents are commercially 
25 available. The function of the chelating agent is to 

bind the divalent metal ions, magnesium and calcium, and 
also to bind transition metal ions, particularly iron 
Both calcium and magnesium are known to promote dna 
degradation by acting as co-factors for enzymes. The 
metal ions such as iron, that readily undergo oxidation 
and reduction also damage nucleic acids by the production 
of free radiceLLs*. 



The anionic surfactant or detergent is included in 
the composition of this aspect of the invention as the 
primary denaturing agent. Any strong anionic detergent 
that binds to and denatures proteins is suitable, and as 
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well as 8DS mentioned above other detergents such as 
sodium lauryl sarcosinate »ay also be used. This anionic 
detergent causes most pathogens to be inactivated due to 
the non-specific destruction of the secondary structure 
Of their coat proteins, their internal proteins, and any 
membranes they may be dependent upon. There are 
exceptions, since the anionic detergent does not 
inactivate the most resistant bacterial spores, „or does 
it inactivate some extremely stable enteric virions 
However, these exceptions are agents that are already 
likely to be transferred by ordinary contact and there is 
currently no great concern that these agents constitute a 
rlsjc from blood. 

in tests leading to the present invention, it has 
been demonstrated that blood DNA can be extracted 
satisfactorily from detergent-treated paper and that uric 
acid salt protects purified DNA against degradation 
during storage for more than 36 months, m further 
tests, DNA on filter paper specially treated in 
accordance with this invention was purified la sifei, then 
subjected to the polymerase chain reaction (PCR^ 
Details Of these tests are set out in the following 
Baeamples. ^ 



ES_1. Collection and Extraction of DHA: 
sodium dodecyl sulphate was applied to Whatman 3mb 
paper in a solution such that there was approximately 
50m1 per sg.cm. of a solution of 2% sodiim dodecyl 
sulphate, lOmM EDTA, and 60mH tris (free base) i e 
approximately l mg of sodium dodecyl sulphate per sg.'cm 
The paper was then dried. * 

The treated paper was soaked with drops of blood 
35 from various primates. The blood-stained paper was 

dried, sent through the ordinary mail so that it spent at 
least three days in the mail, and then had the dka 
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eactracted from it using standard procedures involving 
detergent-aided proteolysis and phenol extraction of the 
paper. The resultant DNA was then tested for its quality 
by bexng digested with restriction endonucleases a^ the 
fragments analyzed by agarose gel electrophoresis. 

The DNA fragments were found to be as high in 
quality as DNA produced from fresh blood. This 
demonstrates that the dna can be extracted from 
detergent-treated papers and that the DNA is of 
sufficient quality for most normal purposes. 



EB_2. Long-term Storage of Semi-purified or 

Purified DNAs 



Storage of DNA, such as plasmids or other viral 
replicating forms, has been carried out using record 
cards made of absorbent paper previously soaked in a 
solution of uric acid and tris (free base) . The cards 
toe subsequently plasticised for further protection. 
This procedure has been established for the long-term 
storage of clones from massed dot-blots when it is 
possible that the original material is required at some 
mch later date, and when a great many such massed 
clonings are to be kept in orderly, low-volume, files 
samples have been stored successfully this way for about 
four yeaars. »""ut 

2.1 Sr^paraticm of^ oha Record Cards 

Record cards can be prepared in batches and stored 
until needed. Whatman No.i paper about lOca x 15cm in 
size and with appropriate places marked out with an 
"indian ink" (i.e. colloidal carbon ink-stamp) is 
suitable, and any special notes on the cards can be made 
with an ordinary "lead" pencil (i.e. Graphite pencil) 
Preferably, the cards are marked out in a regular pattern 
to assist in systematic storage and retrieval of DNA 
sauries. 
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Marked cards are wrapped in clean paper, then 

treated with a solution of 40»M uric acid and 100«» trie 

dnH \* ^ate is to protect the 

DNA froiu aging and to aid the desorption from the paper 
if required. These treated record cards can then be kept 
until required. 

10 2.2 DHA sanples and their application. 

DNA to be stored is taken up in a dilute alkaline 
buffer containing EDTA, e.g. tb buffer (Tris-EDTA pH 
8.0) . By way of example, approx 1 ml of bacterial 
culture containing plasmid, is treated by the alkaline 

15 lysxs method, with one phenol extraction and one alcli 
precipitation, to get approx 50.1 of plasmid or otherDNA 
in TE buffer. A 5.1 aliquot of each DNA sample is uled 
to make a spot on the urate treated record card. 

20 2.3 Ui^iregnation of UKA-loaded cards with plastic 

^ once a card is fully loaded with DNA samples, 'the 

DNA spots are thoroughly air-dried, then the card is 
dipped in 5ml of 12% w/v polystyrene in acid-free 

25 ^rrr;ittf ' ^^^^-^^^ *°^^«-<» ^ putting the 
card in a fitting polyethylene baglet and then pouring 
the polystyrene solution into it, spreading the 
polystyrene solution to thoroughly coat the card and then 
stripping off the soiled polyethylene. The card is then 
allowed to dry at room temperature. 

30 

2.4 Storage Conditions. 

The cards are conveniently stored in a sealed 
container in a refrigerator freezer (about -15 -c) in the 
presence of drying agent such as silica gel and a few 
15 grains of dry sodium carbonate to remove any traces of 
acid vapours. 
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2.5 Using MIA on plasticised cards. 

The storage container is allowed to rise to room 
temperature in order to minimise unnecessary vetting and 
drying cycles on long-term storage cards. The 

^ id!^tl^'T T "l«vant DHA spot 

identified and a small sample of it cut out. 

Since the 5;.l spots are laid out in a regular 
fashion, it is quite practical to cut them across with a 
scalpel blade to remove a portion of the sample e o 
one-quarter of a spot. This is then placed in a 
disposable Plastic tube with approximately 5 ml of acid- 
free Chloroform, capped and rotated on a blood rotator at 
room temperature for at least 30 minutes. This removes 
^protective polystyrene and effectively sterilises the 
sample also, dna may then be eluted from the sample or 
the s^le can be treated and used in s^, for example 
in a UNA sequence amplification reaction (PCR) (see 

in an example, the desorption of DNA samples, 

Ttt '^'^^ ^o.l paper 

soaked with a solution of 40mM uric acid, and loomM t^s 
(free base) was examined by using the plasmid puci9 as a 
source of standard double stranded DNA and M13 as a 
source of single stranded DNA. 

in both cases, saii4)les of the DMA were dried onto 

!r^>,T! ^ «d the paper was then 

Sheathed in protective polystyrene, as described above. 
The paper was later chloroform extracted to remove the 
protective layers, the DNA extracted with fresh TE buffer 
and the efficiency of extraction estimated by observing 
the transformation of the E.coU strain JMloi by the 
35 extracted DNA. This procedure was carried out with both 
untreated paper and paper that had been pre-soaked and 
dried with the above urate solution. Much less than 10% 
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Of transformationally active DNA was successfully 
recovered from the untreated paper, whereas the treated 
paper gave recoveries of approximately ioo%. 

5 Further DNA samples which had been applied to 

treated paper and sheathed as previously described, were 
tested after 36 months storage in a dry atmosphere at - 
15 C. The samples again had the plastic stripped off 
with c^oroform, the DNA (only puci9) recovered by simple 
extraction with TE buffer, and the DNA activity tested as 
pr^iously described. Again the activity of the DNA was 
high, compatible with virtually no loss of activity. 

^^£-3. 2a £4tu Dse Of stored Blood BKA in PCR 

Blood DNA stored on filter paper treated in 
accordance with the present invention can be amplified in 
alta by the polymerase chain reaction (pcr) technique. 
The treated paper used in this Example was Whatman 3 mm 
paper treated with a solution comprising, per sg.cm of 
paper, 2 micromols uric acid, 8 aicromols tris (free 
base) , 0.5 micromols EDTA and 1 mg SDS. The stored blood 
DNA was treated to remove protein, then washed to remove 
Phenol and add suitable ions, prior to DNA amplification. 

25 3.1 Solutions 
Solution ft. 

one-phase Phenol solution, a suitable mixture is 
phenol, 50 gm containing 120 mg of 8- 
hydroxyquinoline that has been saturated with 10 
ml of 1.0 M tris-acetate pH 8.0 and l.o ml 2- 
mercaptoethanol. After saturation by shaking at 
room temperature, the aqueous phase is thoroughly 
removed and discarded. 
Solution w? 

75% v/v Isopropanol, 25% v/v o.lM potassium 
acetate at pH 7.8. 
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Solution a 

75% v/v Isopropanol, 25% v/v o.oiH inagnesium 
acetate. 

(Note that other alcohols or similar water-miscible 
solvents, e.g. n-prqpanol, nay be substituted for 
isopropanol in these solutions.) 

3.2 Method. 

All steps are preferably carried out in a single 
tube aade of a suitable phenol resistant material, e.g. 
polyethylene. ' ^ 

(a) Rfflgvaa 9f Protftin : a 0.5cm x 0.5om square of 

blood DMA impregnated paper is treated with i ai 
Of solution A, for example for approximately 1.5 
hours at 45-c (this temperature and time, is not 
critical) . The dirty solution A is then aspirated 
to waste and the paper square quickly washed three 
times with 0.25 ml of more solution A. Each wash 
need be only a few seconds long and is immediately 
aspirated to waste. 

the paper in its tube from step (a) above, is 
rapidly washed in three lots of l ml of solution 
B. washes are at room temperature and are siimle 
additions followed by aspiration to waste. The 
paper is then washed for 20 minutes at room 
temperature with solution c. (This is to saturate 
the DNA on the paper with Magnesium ions and 
remove the last of the phenol.) The solution c is 
aspirated to waste and the paper is solvent-dried 
with one wash of pure isopropanol and then vacuum 
dried. 

The final DNA-paper should be quite white without 
any obvious remnants of the red-brown colour of 
blood. It is now ready for use in a pcr reaction 
mix. 
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The treated DNA-paper as described above has been 
shown to be a suitable substrate for dna 
polymerase chain reaction (PCR) amplification of 

mraeted PNft : DNA from 10 ml of blood obtained 
from a male volunteer was extracted by standard 
protocols. 

. Wed PHft^n tor r ,r nr, Blood specimens from 
the same volunteer were applied directly to 
treated filter paper with subsequent treatment as 
described above. The paper was cut into about W 
pieces for use in PCR reactions. 

Targets for amnHf^^.^^^^.^ 

yarqet yo, \ t Region of exon 2 of the n-Ras 
proto-oncogene on chromosome i. The primers used 

Rls 5. TGA CTG AGT ACA AAC T66 TGS T6 3' and 
R2: 5' CTC TAT 6GT 66G ATC ATA TTC A 3» 
The amplified DNA fragment obtained with'these 
primers is iiobp in size. 

SssasLM^t A male specific Y chromosome repeat 
sequence. The primers are: 

007: 5. TGGGCTGGAATG«»AAGGAATCCAAAC3. and 
008: 5- TCC ATT CGA TTC CAT TTT TTT CGA GAA 3- 
The amplified DNA fragment cdDtalned with these' 
primers is 124 bp in size. 

TSXasL^Z^t A male specific y chromosome repeat 
sequence. The primers used are: 

004: 5. GAA TGT ATT AGA ATC TAa'tca ACT TTA 3. and 
35 006: 5' TTC CAT TCC ATT CCA TTC CTT TCC TTT 3. 

The amplified dka fragment obtained with these 
primers is 250 bp in size. 
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(ill) PGR Protftnm 

Extracted Wk (l ^g) or about laa« fragments 
Of treated DHA filter paper were placed into O.Sal 
5 Eppendorf tubes and nade to 25 pi in PCR reaction 

mixture consisting of s 
67 DM Tris HCl (pH 8.8 @ 25»C) 
16.6 DM ammonium sulfate 
2 m HgClj 
10 0.01% (w/v) gelatin 

0.1 mM deoxynudeotides (dATP, dTTP, dCTP, dGTP) 
0.25 pg of each primer (for respective target) 
0.25 U of Tag DHA polymerase. 

The mixture was overlaid with 25 ^1 of 
15 light mineral oil and dna amplification was 

performed by 30 cycles of amplification on a 
Perkin Elmer-Cetus "thermal cycler". 
The first cycle consisted of s 
DMA denaturation ^ g ^^.^ 

20 Primer-DHA annealing i g 55.^, 

Tag DNA polymerase extension 1 nin. § 75«c 
followed by 29 cycles as above except DNA 
denaturation was for 1 min e 94'c and the 
extension time on the last cycle was 10 min g 72-c 
25 before cooling of reaction mixture to 4*c. 

After amplification, 10 /.I aliquots of PCR 
mixture were analysed by electrophoresis on 15% 
(w/v) polyacrylamide gels. Amplified target DNA 
was visualized by W illumination of the ethidium 
30 bromide stained gel. An analysis of products from 

PC» of extracted DHA and treated DMA filter papers 
as shown in Figure 1, as follows: 
lanes 1-3: target Ho.i, lane it 1 dna, lane 
2? 1mm* fUter, lane 3: no DNJt-control; 
35 Lanes 4=5i target Ho. 2, lane 4: 1 dna, lane 

5: 1 am* filter; Lane 6: no DHA control; 



wo 90/03959 

PCT/AU89/00430 

15 

LaneB 7-9: target No.3, lane 7. i ,g ^na, lane 
8. 1 m filter, lane 9: no dna control; lane s- 
DKA size aarkers (pnci9/Hpali digest) 

5 th« '^'^^ demonstrate that 

the DH& has not been changed in any way as a 
result Of its storage on filter paper in 
accordance with this invention, and that it can be 
used in sita as described herein. 

''^^^ ^« readily apparent to those 
skilled in the art that the above solid-state 
st^s for purification and amplification of blood 

a^r: r'"'"^"^'^ ^^^'^^ performance under 
automated conditions. 
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CIAIMSi 



1. A solid nedlum for storage of una, including blood 
DNA, which comprises a solid matrix having a eoaipound or 
composition which protects against degradation of Wk 
incorporated into or £d>8orbed on the matrix. 

2. A solid medium according to claim l, wherein the 
solid matrix comprises a solid support selected from an 
absorbent cellxxlose-based paper or a micromesh of 
synthetic plastics material, 

3. A solid medium according to claim 1, wherein the 
solid matrix includes a binder material and is in the 
form of a compressed tablet or pellet. 

4. A solid medium according to claim 1, impregnated 
with or encased in a protective material. 

5. A solid medium according to claim 4, wherein said 
protective material is a plastics material, such as 
polystyrene. 

6. A solid medium for long term storage of purified 
DKA, which comprises a solid matrix having incorporated 
thereon or absorbed thereon a composition comprising uric 
acid or a urate salt, and a weak base. 

7. A solid medium according to claim 6, wherein said 
weak base is tris-hydro:^ethyl methane. 

8. A solid meditim for storage of blood DNA, which 
comprises a solid matrix having incorporated therein or 
absorbed thereon a composition comprising a weeUc base, a 
chelating agent, and an anionic surfactant or detergent. 
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9. 



A solid medium according to claim 8, further 
comprising uric acid or a urate salt. 

10. A solid medium according to claim 8 or claim 9 
Wherein said composition has a pH of between 8.o and 9.5. 

11. A solid medium according to claim 8 or claim 9 
wherein said weak base is tris-hydro^ethyl methane.' 

12. A solid medium according to claim 8 or claim 9 
wherein said chelating agent is ethylene diamine 
tetracetic acid. 

13. A solid medium according to claim 8 or claim 9 
Wherein said anionic surfactant or detergent is sodiuil 
dodecyl sulphate. 

14. A solid medium for storage of blood DNA, which 
comprises an absorbent cellulose-based paper having a 

^ll^T'' ^' " - ^ — ^tion 

(a) EDTA 0.5 micromols (146.1 mg of free acid) 

(b) Tris a micromols (968.8 mg of free base) 

(c) SDS i 1 mg, and optionally 

«3) uric acid : 2 micromols (336.24 mg of acid). 

15. A method for the storage of DNA, including blood 
I«A, Which comprises-applying the DHA to a solid medium 
which comprises a solid matrix having a compound or 
composition which protects against degradation of uka 
incorporated in or absorbed on the matrix. 

16. A method according to claim 15, which comprises 
applying the DNA to a solid medium having incorporated 
therein or absorbed thereon a composition comprising uric 
acid or a urate salt, and a weak base. 
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17. 



A method according to claim 15, which comprises 
applying blood im to a solid medium having incorporated 
therein or absorbed thereon a composition comprising a 
weak base, a chelating agent, and an anionic surfactant 
or detergent, and optionally uric acid or a urate salt. 

18. A method according to claim 15, further comprising 
the step Of subsequent removal of the DHA from the solid 
medium. 

19. A method according to claim 15, further con^rising 
in fiitol treatment of the stored DHA. 

20. A Method according to claim 19, wherein said 
treatment includes the step of removal of protein from 
the stored DMA. 



21. A method according to claim 19 or claim 20 
Wherein said in si^ treatment includes the step of DHA 
sequence amplification by the polymerase chain reaction 
tecnnlguee 

22. A method according to claim IS, further comprising 
the step of impregnating said solid medium with or 
encasing said solid medium in a protective material. 

23. A method according to claim 22, wherein said 
protective material" ±b a plastics material, 8u<5h as 
polystyrene. 
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